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Question Paper Specific Instructions

Please read each of the following instructions carefully before attempting
questions :

There are EIGHT questions divided in TWO SECTIONS and printed both in HINDI and
in ENGLISH.

Candidate has to attempt FIVE questions in all.

Questions no. 1 and 5 are compulsory and out of the remaining, THREE are to be
attempted choosing at least ONE from each section.

The number of marks carried by a question [ part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space
provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary, and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left
Llunk in the Question-cum-Answer Booklct must be clearly struck off.
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SECTION A

Q1. Tr=feRaa wsft & sw iR

Answer all of the following :

(a)

(b)

(c)

(d)

+ 10% UNRIEA % wH 820 Q Wialy d 10 mA R g varfEd Bt g | G
HI 25 mA YU & T Hiex, fehl qui e sl 9iRgar + 2% 8, 9 WD
| gfatiees d fRad ot @d g2, sHe ufehed g R gftorm
aRELgar &1 HERu i |

An 820 Q resistance with an accuracy of + 10% carries a current of

10 mA. The current was measured by an analog meter of 25 mA range
with an accuracy of + 2% of full scale. Compute the power dissipated in

the resistor and determine the accuracy of the result.

A eI 1 al G argdl, b ufqeen g 8, & g Sien T B,
i 9 H 200 MVA & & ER W 0-18 p.u. Tidemdl & U=
T{THTF;TFT'{ET\I'@Q% Iwmﬁﬁm:l:ll M 1:09 W@ (W2
fran) @, a9 afed wle & Faw sEivor w1 w9 Fd s | qF
U 76 p.u. dicedrd a1 Bt W vd ge-RyHi 9 o s 8 |

Two sub-stations are connected by two lines in parallel with negligible

impedance, but each containing a tap-changing transformer of reactance
0-18 p.u. on the basis of its rating of 200 MVA. Find the net absorption
of reactive power when the transformer taps are setto1:11and 1: 09

respectively. Assume p.u. voltages to be equal at the two ends and also
at the sub-stations.

8085 HTHIIEEE & foiu Amil At /O (34e/3T3eye) & o IR i
/0 & $HifT |

Compare memory mapped I/O (Input/Output) with peripheral mapped
I/0 for 8085 microprocessor.

wferRnfEm | 9 R T & 2 AT F KT T fRAT S TRl & 2 I
i ey Fdrse 3T gHEsT |

What do you mean by aliasing ? How can aliasing be removed 7 State

and explain Shannon’s sampling theorem.
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(e) (1)  3IhI3 KUMCHSD YAMHAY HIAU GF b1 Tagd Ire1 F=<Rol e H=iferRaa
% gl & @

G(s) =

K
(s +2) (s +4) (8 + 6s + 25)
K& fFg o9 W, 3194 99d 99 99 § I8 oF gifd (Afdciet) i

TE B AT ?

(ii) ISO/OSI Higd ¥ Helg 3 Hdal ! qg=ar—y o\ W Hrfaiga dieienrd
H B 3
SQL, HTTPS, ISDN, PPP, NFS, 1P, RPC, TELNET, HDLC,
X Windows

(1) The open loop transfer function of a unity negative feedback
control system 1s given by

Gls) = 2

(s+2)(s+4)(52+6s+25)'

For what value of K, will the system work as an oscillator in its
closed loop form ? 5

(11) Identify the relevant layers of the ISO/OSI model to which the
following protocols belong :

SQL, HTTPS, ISDN, PPP, NFS, 1P, RPC, TELNET, HDLC,
X Windows _ 5

Q2. (a) () Tax 2 d vt @s 3@ & =FFw 93 =1 rfvenafes afieor 4
$hifT |

i) K = 10 % [ou, 36% fadeT Uk 9 HaHlcd W@ilias a1

qiehet hiaiT |
(iii)  hIfcTeh TFHGH @ (A K bl Hed AT I 7

(iv) K =10% T, c(t) &1 9% IR 99, & JW MNIWE qd1 7, TTd
$ifoT | e Aaee &1 aitmr ot gftepiera hifeg |

R(s) + + K
)(X)_ )@ > P > C(s)

D ~—1 (:-2bs [¢

fir7 2 (1)
M-ESC-D-ETE 3
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(i) - Figure 2(a) shows the block diagram of a control system. Find 1ts
characteristic equation.

(ii)  Calculate its damping factor and undamped natural frequency for
K = 10.

(iii) What should be the value of K for critical damping ?

(iv) For K= 10, find the expression for c¢(l) and obtain the time at
which the first overshoot occurs. Also calculate the peak overshoot
magnitude. 20

R(s) + + K
| )(Z}_ )@_ > G2 > > C(s)

1 < E 0-25s I‘

<
Figure 2(a)

(b) @éﬁﬁaéﬁﬁ@mmmﬁﬁﬂ@w%wwﬁmﬁazmw
i 2(b) T @ U SHER & | B wfieht & RSt ¥ U8 YT @ foh I
1 & R 5! Tuid 200 MW % 9ioma®q 20 MW i H=R07 g1 gidl 8 |
204-41 MW % 9R Wal & o §=or gifat o fomm #id §U A 1 3
oM (SFH) STgE s shifvtg | afg Friem & wwa da gl ) gaf<
7 fear Smu, @ fea ol gepam g, ST oft Heamed hiNT | AE
ifsre 5 T 19 99 2 % Tae wgdl & $om o Felaied @fieon &

dF
L =0025 Pg, +14 T/MWh

dP,,

1

dF
2_ =005 Pg, + 16 T/MWh

M-ESC-D-ETE 4
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A system consists of two plants connected by a transmission line and a
load at power plant 2 as shown in Figure 2(b). Data for the loss equation
consists of the information that 200 MW transmitted from plant 1 to the
load results in a transmission loss of 20 MW. Find the optimum
generation schedule considering transmission losses to supply a load of
204-41 MW. Also evaluate the amount of financial loss that may be
incurred if at the time of scheduling transmission losses are not
co-ordinated. Assume that the incremental fuel cost characteristics of

plant 1 and plant 2 are given by 20
di,
= 0-025 P, + 14 T/MWh
dP 1

Wy

dT
2 =0-05Pg, +16 I/MWh
dP 2

Figure 2(b)

(¢) U v o fuga w1 fae e | Teeror b1 g8 fafy groafes fafemn
dfragerR @ a?

Describe the principle of numerical protection. How is this method of
protection different from conventional methods ? 10

Q3. (a) TS TRE0 aF S, st SACEIvRh qHIH

s(s+4) (%2 +2+2)+K(@s+1)=0

2 | arpt g faeny (we-dEm) i, @t wEEQEl AHl B QG gL, T
T | SRR % Fon 9 FaEs B W F HINT |

Consider a control system with characteristic equation
s(s+4)(s*+25+2)+Kis+1)=0.

Draw complete root loci labelling all important values. Find the angles

of asymptotes and the intercept of asymptotes. 10
M-ESC-D-ETE 5
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(b) wh Bt (B%s), 11 kv, 20 MVA, Fea Sf= (SRK) &1 guia: g
mS¢ fopdl T B | 3Eeh] GFTcHS, FOMcHe d Y[ 3TIehA JIdeTd Shasl: 60%,
25% N 15% 3 | |

G)  gftEmd & 3" °H @1 uiehad shifsig fob et St (IR) =ea 4
i forar ST =nfge aif el aA-8- U8 d @UEl (Biee) W
a, Frera e @ ettt 7380

(11) ﬂﬂﬁgﬁﬁaﬁmmﬁaﬁuqumg‘am?

A three-phase generator rated 11 kV, 20 MVA has a solidly grounded

neutral. Its positive, negative and zero sequence reactances are 60%,

25% and 15% respectively.

(1) Calculate the value of reactance that should be placed in the
generator neutral such that the current for single line-to-ground
fault does not exceed the rated current.

(1) What value of the resistance in the neutral will serve the same
purpose ? 20

(¢)  uftay foaismeni (@ihe sieptl) @ &0 & hiH-ehlH ° allsh 8 ? g UGNl W
==t HIfT | e amdr o aiuy foristenl & wliem & fog s qlisn
ST 3 8 7

What are the different methods of testing of circuit breakers 7 Discuss
their merits and demerits. Which method is more suitable for testing the
circuit breakers of large capacity ? 20

Q4. (a) <uist T Waw favwammd (TREAT) & AR & SR Afdshad RGeSl
! qul-damT faeer & 42070 gp % G Ik TopaT S gehal B, MG ;{p << 1
S A .

Show that the maximum non-linearity on account of loading of a linear

. 400 Ry R
potentiometer can be expressed as % of f.s.d. for

imn R m

in

P

<< 1. 20

M-ESC-D-ETE 6
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b) Tm (fe g=w k) & Fém § Qs e &1 WieH iiae | 1 Heem
GIERCERNEREIEEERIEE

Write down the purpose of each bit in SIM (Set Interrupt Mark)
instruction. Give three different functions of SIM instruction. 10

© G ¥ f gher W o=l HINY | HIS wsal b Th A 6
=Fan 3 gt fhE R S & Ffe deE 3 AR |y quraat |
e B A G
freferfiea 31 3fim Sy A, 77 9 7T fo aifmsam @ & 3R & 3,
gl 4-fae 9es 31 HINE
C, = 0110101

C, = 1011001

(i) Seel HISYTHM hl e $ifvu, 3R gl gl TSHIREA ded *is
ATseyH 4 I | == RIS fop Se2T Higgeiet § ¥4 A13s &1 =93
fope TR Jaurar AR faequ 9 U= IR (@) st YuIfad &l 3 |

(1) Discuss the concept of ‘Hamming distance’. How 1s the minimum
Hamming distance between a set of code words related to the
error detection and error correction properties of the code ?

Find the correct 4-bit messages from the following two Hamming

codes, assuming at most a single error has occurred : 10
Co = 1011001

(ii)  Explain Delta Modulation, comparing it with Differential Pulse
Code Modulation. Discuss how the choice of step size in Delta
modulator affects slope overload distortion and granular noise. 10

M-ESC-D-ETE /7
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Q5. fmferRaa wHl & 3 A

Answer all of the following :

(a)

(b)

M-ESC-D-ETE

(1)

(ii)

3R A=A e g AFE W.9TR.El. e o earem diie |
Tz for fak efafea o =6t €t = suTe T8l fohan Siran 2 |

Explain with proper transfer function a standard PID controller.
Explain why derivative term is not employed alone.

D
s (s + 2)

35h €1.918. €Y. Frae 6 Ml % gl 39 S0 Weld & Yal ol
~ 8 3 — 3+ 4j G AW <l SMITAHAT 2 | 30 B I ITH L & [oiQ
d}. 31, ). e =t fohd IuRe ot i ATETIRAT 7 2

The open loop transfer function of a system i1s given by

b

G(s) = . It is desired to locate the poles of this transfer
s (s + 2)

function at — 8 and -3 + 4j by using a suitable PID controller.

I'ind the suitable gains needed by the PID controller to achieve
this task.

T o 1 Tagd 919 A=< B Gls) = Fguedg | Th

3 5(b) § evie 7T e dF R grefl 1 # feu 7w o sa & fofg, g
farmfaa 9 ya1g (FDLF) H 99t [B] 31N [B"] 311eYg ST |

> ﬁ
Qs ©
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G hIS RIGEILINERY STY-ATE HATSTH
G~ (.3, #) gagan (4.3, )
15 (0-02 + j 0:04) j 0-:020
23 (0-04 + j 0-20) j 0-020
3-5 (0-15 + j 0-40) j 0-025
3—4 (0-02 + j 0-06) j 0-010
4-5 (0-02 + j 0-04) j 0-010
1-5 (0-08 +j 0-20) j 0-020

roft 1 A 8T

Form [B’] and [B”] matrices used in Fast D;ecoupled Load Flow (FDLF)
for the power system shown in Figure 5(b) and line data given in Table 1. 10

@ |
@ LR

@11 le To

Figure 5(b)

Bus Code | Impedance (z;;) | Half-line Charging
(1-7) (in p.u.) Admittance (in p.u.)
1-2 (0-02 +3 0-04) 3 0020
2—3 (0-04 +3 0-20) 3 0-020
3-5 (015 + 3 0-40) 3 0-025
3-4 (0-02 + j 0-06) j 0-010
4 -5 (0:02 + 3 0-04) 1 0-010
1-5 (0-08 + 3 0-20) j 0-:020

Tahle T : Tane data

M-ESC-D-ETE 9
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(©) uwuedl. (rErse wrw wum) fafee feess g 10H Srei w1sed, ST
I SehsH 2450H & w1 Tuigd g, il UH dlhsd 2480H % 9G¥
Gufed et a1Eed ¥ STee-agel il S G |

Write down the ALP (Assembly Language Program) to exchange 10H

data bytes stored from memory location 2450H with data bytes stored
from memory locations 2480H onwards. 10

d) T ufmy faaees (wfdhe st) 220 kV 9 100 MVA TR%HT bl Frishd 9

# fafces @ 2 | TUHR FH Freh U 39 QU YR URT T 5% B |
fauttor hifse for afe e gm0 i 3gh! iferan A (Rt 7F) & 53%
w fa8fa e o, @ sfgy e (Gfhe sht) & STt 9 SAlHehad
fopadt Sicear o smwdt | sraifed ari@r 2500 pF 37T Yehed 30 HE |

A circuit breaker interrupts the magnetising current of a 100 MVA

transformer at 220 kV. The magnetising current of the transformer 1s

5% of the full load current. Determine the maximum voltage which may
appear across the gap of the breaker when the magnetising current 1s
interrupted at 53% of its peak value. The stray capacitance 1s 2500 ni
and the inductance is 30 H. | 10

@) () UH aumdl il 392 I 0 — 100 m/sec” & | 3HHT GIHH 10 g 8, AN
I8 10 Hz 1 21gfd T & hdr 8 | oMl o |q+mq:raﬁrrrqﬁ‘é;
foru Sreh foreema raseER Rl I g i |

G) 1. AelFEe e o1 wea HINT 3R 3UH! Tuse Hif |

9. Wk GEAT Hhd  x(t) = 5 cos (2000) it cos (5000) nt I AIA
fopar Sirar @ | faae o fhe —ram @ 8 Ao foe S 9
g fop fgmer =t doaer @ g e fohar 1w 2

(1) An accelerometer has an input range of 0 — 100 m/s?. It has a
mass of 10 ¢ and works on a frequency of 10 Hz. Find the range

for the displacement transducer used to measure the
displacement of the accelerometer. 5

(i1) 1. State and explain Nyquist criterion.

2.  An information signal x(t) = 5 cos (2000) nt cos (5000) nt 1s
sampled. Calculate the minimum sampling rate that will be
needed to recover the signal back from its samples. 5

M-ESC-D-ETE 10
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Q6. (a) Uk W ARG & al ¥ 1M TRY TA-U-TERed gt Sl SRRl
! T HIfSTT | T T ITET ADC 1 MHz i Felish Sl 31T T e, S
0# 125 VEed 125 ms § &l 8, 1 SEAATA hidl & | 38 Toiu 3tierhan
ot oo wie e 3§ firft Smdrft, 3fE Fge o-75 v R 4@t 2
With the help of a neat diagram, explain the functioning of a Ramp type
Analog-to-Digital Converter. A Ramp type ADC makes use of a 1 MHz

clock generator and a ramp voltage that increases from 0 — 1-25 V 1n

125 ms. Find the number of clock pulses counted into the register for an
input of 0:75 V.

(b) ()
(11)
(1)
(11)
(¢) (1)
M-ESC-D-ETE

U Wod ARG ! TgEal @ LVDT hl U] sl TI hilig |
g% AlTAun, ol IR M @ §ae | LVDT % f4Hd
S o TIh AT TG TS Dl qHHT 1 H HHART |

U LVDT &l 100 @19 & Jadeh g1 10 V diccHied A ISl SIdl g |
<€ IS 0-5 mm Hl g T L Al 8, 99 LVDT & el & IR
9 mV 1 A3Ye 3N @l & | LVDT 3R QU 9 shl guiigdl

Hifre | wE Aefe § 100%%@2%%@@@#@@
Tl A1 Gehdl g | I o1 faaee i o 5ira Shifeie |

With the help of a neat diagram, explain the working of an LVDT.
Give its characteristics, advantages and applications. Explain the

role of phase sensitive detector used for signal conditioning of
LVDT.

An LVDT is connected to a 10 V voltmeter through an amplifier of
gain 100. An output of 2 mV appears across the terminals of the
LVDT when the core crosses a distancc of 05 mm. Find the
sensitivity of the LVDT and that of the whole set-up. The used

voltmeter has 100 divisions and %th of a division can be read

accurately. Find the resolution of the instrument in mm.

gutse 6 (7, 4) afehes te, S Frafalaa o sgug (dicHTiaey)
g,(P)=P% + P% + 1, 30
g,(P)=P° + P + 1

g AT MU (SfE) 2, 9ed 8 | 3 R "ewn o fom off sigw ure
f?ﬂQ :
(0011), (0101), (1010), (1101)

11

10
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i) ISO/OSI W§ TCP/IP i foatur &Sy 3R IH 3= a9asy | W
$Ife fF 1SO/0SI il @1 Tasl § ¥ Y% &1 H& TCP/IP &l adal
o1 4 fopar Srar 8 |

(i) Show that the (7, 4) cyclic codes generated by the two polynomials
g,(P)=P%+P*+ 1, and
g,(P)=P° +P + 1

are equivalent. Find the codes for the four messages : 10

(0011), (0101), (1010), (1101)

(ii) Discuss and differentiate between ISO/OSI and TCP/IP. Explain
how the functions of each of the seven layers of ISO/OSI are
carried out by TCP/IP. 10

Q7. (@) T 500 Hz & Feproflm @, o i omm 40V 8, CRO I

0-1 ecr/V 1 Featwt 87 guifean H Seater s afswiell w@ g 1
2 | W 3 250 Hz SRS (A1) a0, 50 V i, 0-08 cm/V i &t fagia

guifgar & &fts wid W g SR @ | A8 AMd gY T gHl s9eH
dedehifeis §, @ CRO W Y& qUTEy sl Raifes 15y, |

A 500 Hz triangular wave with a peak amplitude of 40 V is applied to
the vertical deflecting plates of a CRO having a vertical detflection
sensitivity of 0-1 cm/V. Another 250 Hz sawtooth wave of 50 V 1s applied
to the horizontal plates having a horizontal deflection sensitivity of
0-:08 cm/V. Assuming the two inputs are synchronized, sketch the
waveform displayed on the CRO. 10

b) () I8 wHd T % TEe (WREo) d s oaEe 82H @ 3R fgw
MOV C, A (4FH) 918 83T ®, @ ficw =l Siehls 1 9 IIeH & &
RERE G RS CIERAC T L '

Gi) Tr=fafaa § 8 v@s fmifis & gl &1 avlv fifse | 3™ 9 T @
$1 Frar-fras =i & fAsured & fao S&d gidl @ 3R shid-she o

Fg gifad B 8 ? 9Hesy |

1. SLUudEl. (S99 UE)

9.  Hrum.dt. (Firefie $l)

3. UA.TE.UAE.El (dis TE.-U". Tt U SEiER)
4. 3SR, (37.3TH. gHISue)

M-ESC-D-ETE 12
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(1) = Assume that the accumulator contains data byte 82H and the
instruction MOV C, A (4FH) is fetched. List the steps in decoding
and executing the instruction. 10

(i1)  Describe the function of each of the following mnemonics. How

many cycles do each of them require for execution and which are
the flags affected ? Explain. ' 10

1. DAD (Double Add)

2 CMC (Complement Carry)

3. LHLD (Load H-L Register Pair Direct)
4 ORI (OR Immediate)

©) U €id o gry Fafafaa siResarett & Har, 3113 9e3 3¢9 8Id @ ¢

qC my my .My | Mg | Mg | My G| A iy

gifeRdl p; | 0-02 | 0-04 | 0-07 | 0-10 | 0-13 | 0-18 | 0-22 | 0-24

1) T 9Tl i HiE FA o T FHAT AT T IEAHTA hifoT |

(i) 3 higd & Miewm qorad $ =ren Hie IR yefia $iferm |

(i) (1) &R HIfeT, 9 (2) IAGM Hifen (et hi TRekar @9F 8 99 d
g) & fou wge ofwa foe g ufy dew fwuifa e | wew &
AT Iiadeg (Teidl) 3R 38 YR THHT hife i ggrar it ¥

EJEL
Fight messages are generated by a source with the following
probabilities :
Message ml mO 1’1:11 mz 1113 ].’114 1115 IIlG 1117

Probability p; | 0-02 | 0-04 | 0-07 | 0-10 | 0-13 | 0-18 | 022 | 024

(1) Use Huffman scheme to code these messages.
(11)  Explain and illustrate the prefix property of the code.

(iii) Determine the average number of bits per message (1) with the
Huffman coding, and (2) with uniform coding assuming the
messages to be equiprobable. Also find the information content

(entropy) in the message and hence efficiency of the Huffman
coding. 20

M-ESC-D-ETE I3
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Q8. (a) () U oA a3 ® fsurgH geEeniehl & e o, HlaiRad qifoniys sesgi

h] HHAIRU
1 3l <hlcd
2. Bleud TR i
3. sfeud <y A T il
4. e e gk
5. sfeue ereH v e il
Gi) Frafafed < gro aftla 93 w faem $ifse .
x1| [-4 —-1][x1] [1
= +| |u
X9 I 3 - ]._ _Xz_ _1_
O
y ={L, O]
=
T o IO Beid hl UT ST |
(1) Explain the following terms in reference to performance indices in
a control system : 10
1.  Rise time

Integral square error

Integral of time multiplied square error

2
3
4,  Integral absolute error
5

Integral of time multiplied absolute error

(i1) Consider the system described by

}:[1 --—4 -—-].ﬂ —Xl_ EN
= +- u,
X9 ) 3 - 1_ _Xg_ﬁ _1_
et
F = [1= 0]
A
- Obtain the transfer function of the system. 10

M-ESC-D-ETE 14
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(b) SF, uiuy faaiees (Hiehe i) & Jalol Fagid W ==l hIiefe | 9iay
RSl % 37 U Y g | 38 R A & ? fhe Sleed W H 3Eh
e s <t fawrfeer i S @ 2

Discuss the operating principle of SF circuit breaker. What are 1its

advantages over other types of circuit breakers ? In practice, for what
voltage range is it recommended ? 20

(¢) oS Tl B &1 & ? A (1) TeoRed dllg wl, 3 (ii) TSR dlS
Tl W 39 T gHed 2 2 fng faftr @ i (3ened) g1 urea g 2

What is Load Flow solution ? What do you understand by (1) Adjustable

Load Flow, and (i) Unadjustable Load Flow ? Which method will
provide the accurate solution ? 10

M-ESC-D-ETE 15
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